Collagenase induction promotes mouse tumorigenesis by two independent pathways.
Although progress has been made in the understanding of the role of metalloproteinases in tumor progression during metastasis, little is known about their contributions, if any, to tumor formation. Accumulating evidence identified an increased presence of several matrix metalloproteinases in human cancers, but the precise role for interstitial collagenase in tumor formation or progression has not been well defined. Transient induction of collagenase was observed in wild-type mouse skin after treatment with the tumor-promoting agents 12-O-tetradecanoylphorbol-13-acetate (TPA) and chrysarobin, which promote tumorigenesis through protein kinase C-dependent and -independent pathways, respectively. Transgenic mice that constitutively express interstitial collagenase within the epidermis of the skin have an increased susceptibility to tumorigenesis and produced tumors at lower doses of TPA as compared with wild-type mice. Similarly, the transgenic mice showed increased tumorigenesis when promoted with chrysarobin. These results demonstrate that collagenase overexpression can contribute to tumorigenesis via protein kinase C-dependent and -independent pathways. Significantly, compared with wild-type mice, the transgenic mice demonstrated an elevated expression of c-fos in the skin at baseline, before tumor promotion, suggesting a molecular mechanism for the increased tumor susceptibility in collagenase transgenic mice. These findings further support the importance of MMP deregulation in tumorigenesis and suggest that the role of MMP family members is not limited to metastasis but may also contribute to initial tumor development.